ErbB2-overexpressing human mammary carcinoma cells display an increased requirement for the phosphatidylinositol 3-kinase signaling pathway in anchorage-independent growth.
The proto-oncogene ErbB2 is known to be amplified and to play an important role in the development of about one-third of human breast cancers. Phosphatidylinositol 3-kinase (PI3K), which is often activated in ErbB2-overexpressing breast cancer cells, is known to regulate cell proliferation and cell survival. Selective inhibitors of the PI3K pathway were used to assess the relevance of PI3K signaling in the anchorage-independent growth of a series of human mammary carcinoma cell lines. Wortmannin, LY294002, and rapamycin at concentrations that did not affect MAPK phosphorylation but substantially inhibited PI3K, Akt, and p70(S6K) significantly suppressed the soft agar growth of tumor cell lines that overexpress ErbB2 but not the growth of tumor lines with low ErbB2 expression. A similar growth inhibition of ErbB2-overexpressing carcinoma lines was observed when a dominant negative p85(PI3K) mutant was introduced into these cells. Forced expression of ErbB2 in breast cancer lines originally expressing low ErbB2 levels augmented receptor expression and sensitized those lines to LY294002- and rapamycin-mediated inhibition of colony formation. Furthermore, treatment with LY294002 resulted in the selective increase of cyclin-dependent kinase inhibitors p21(Cip1) or p27(Kip1) and suppression of cyclin E-associated Cdk2 kinase activity in ErbB2-overexpressing lines, which may account for their hypersensitivity toward inhibitors of the PI3K pathway in anchorage-independent growth. Our results indicate that the PI3K/Akt/p70(S6K) pathway plays an enhanced role in the anchorage-independent growth of ErbB2-overexpressing breast cancer cells, therefore providing a molecular basis for the selective targeting of this signaling pathway in the treatment of ErbB2-related human breast malignancies.